Background: Allergic rhinitis is a chronic illness, affecting 10 to 40% of the worldwide population. Chinese herbal medicines, the treatment of allergic rhinitis, adopted thousands of years in ancient China, has recently raised much attention among researchers globally. This study evaluates the effects of two Chinese herbal formulae [Cure-allergic-rhinitis Syrup (CS) and Yu-ping-feng San (YS)] in treating undergraduate nursing students with allergic rhinitis over a 3-month follow-up, when compared to a placebo control group. Methods: A double-blind, randomised controlled trial with repeated-measures, three-parallel-groups design was conducted in a random sample of 249 participants recruited from one university in Hong Kong. After baseline measurements, participants were randomly assigned to CS, YS, or placebo groups (n = 83 per group). The main outcomes, including symptom severity, quality of life, and body constitution, were measured with self-administered questionnaires at baseline and immediately, 1 and 3 months after the 4-week interventions.
Background
Allergic rhinitis (AR) is an allergic inflammation of the nasal airway induced by allergens such as dust, animal dander, or pollen. This illness imposes irritable symptoms such as nasal blockage, running nose, and repeated sneezing, and causes fatigue, sleep deprivation, and an inability to concentrate [1] . About 40% of the world population is affected by AR, which is expected to be more prevalent due to global warming and poor air quality [2, 3] . Preventive measures, such as avoiding exposure to allergens, and pharmacological treatments, such as intranasal corticosteroids, can only be effective to control or reduce symptoms of AR, but are not able to cure the illness [4] . In addition, long-term medication use may result in a wide variety of adverse effects, ranging from mild dizziness, pain, and fatigue, to more serious headaches, palpitation, nose bleeding, and nasal polyps, and even hypertension and other cardiovascular problems [5] . As current treatments are not curative and treatment compliance is often not satisfactory [6] , further research is essential to test an alternative treatment of AR with better curative or longer-term, and on the other hand less adverse, effects. Chinese herbal medicine (CM), which may produce possible curative function to a variety of chronic illnesses, has recently gained much interest and is increasingly tested and adopted for the treatment of AR.
Similar to Western medicine, in CM, the clinical manifestations (signs and symptoms) are collected from patients and interpreted for making diagnosis of a disease. However, CM practitioners diagnose a disease and prescribe treatment in terms of individual patterns of syndrome ('Zheng') and body constitution, reflecting an individual's overall body condition [7] . Syndromes can be described as the pathological characteristics that an individual presents in response to the pathogens, allergens, or other undesirable stimulations; whereas body constitution is used to describe one's overall physical and psychological condition [8] . Body constitution and current health status of an individual can be considered in terms of the balance between co-existing 'Yin' and 'Yang' (i.e., believed to be the physical form and functioning of a human being with low or deficient and high or excessive energetic qualities, respectively) and 'Heat' and 'Cold' conditions of his/her internal organs [8, 9] . Therefore, 'Yin' (or 'Cold') in the body will become in excess when 'Yang' (or 'Heat') is lacking or deficient of energy, and vice versa. Treatments from the perspective of CM aim at helping an individual regain his/her balance between 'Yin' and 'Yang'.
Based on these principles of CM, treatments for people with AR can be prescribed in consideration of their patterns of body constitution (or 'Zheng') [10] ; most of whom have been identified as having two patterns of body constitution. These patterns include 'Qi-deficiency' (i.e., lack of energy, oxygen and blood to keep warm, and immune defence against allergens) during an early stage of AR [11] and 'Yang-deficiency' (i.e., unable to maintain normal function of the internal organs) in later (chronic) stage of the illness, particularly in their 'Lung' (respiratory),'Spleen' (digestive), and 'Kidney' (excretory) organs [12] . Consequently, people with AR usually present with 'cold' or 'flu'-like symptoms such as running nose, nasal congestion, and sneezing. As such, it is believed that an application of herbal medicine with 'hot' ('Heat') nature can strengthen functions of the 'Lung', 'Spleen', and/or 'Kidney' organs, thus alleviating the symptoms of AR and even curing the illness [13] . Nevertheless, a minority of patients with AR (<5%) can present with other patterns of body constitution, such as 'Yin-deficiency' with 'Yang-hyperactivity' [14] , and thus require a different medicinal treatment from the majority of those with 'Qi-deficiency' and 'Yang-deficiency' as described above. Seven randomised controlled trials on the effects of Chinese herbal medicinal treatment of AR [15] [16] [17] [18] [19] [20] [21] were performed between 2000 and 2013 (Table 1) . Different methods of assessment and evaluation on treatment outcomes (e.g., skin and multiple allergen tests, Ear, Nose and Throat specialty assessment, and blood samples for serum IgE, liver, and/or renal function tests) were used, mostly from the approaches to Western medicine. However, none of these trials adopted the 'Zheng' differentiation for prescription of treatment and, consequently, the prescribed Chinese herbal medicines varied greatly with regards to type and dosage which may not have been appropriate to the body constitution patterns presented by the patients receiving the medication. In addition, a very short-term follow-up of the treatment effects had been conducted, ranging from immediately to four weeks after completion of the treatment regimen. However, about half of these trials [16] [17] [18] , the treatment group using Chinese herbal medicine reported non-significant improvements in most of their clinical outcomes, particularly with regards to symptom severity and health-related quality of life, when compared to the placebo control group.
Yu-ping-feng San (YS), or its modified form, is one of the common herbal medicinal formulae with a 'hot' ('Heat') nature, and is recommended for enhancing the functions of the 'Lung' and 'Spleen' organs when treating several types of respiratory diseases such as AR [22] [23] [24] . Two recent CM studies reported that people with AR who received a 4-week YS treatment reported a significant reduction of AR symptoms and serum IgE or allergen reactivity at immediately and/or 2-4 weeks after intervention [22, 24] . Similar to the abovementioned controlled trials [15] [16] [17] [18] [19] [20] [21] , the YS could not consistently demonstrate significant therapeutic effects on most of the other clinical outcomes such as patients' body constitution and quality of life, as well as its longer-term effects (e.g., >8 weeks). Another herbal medicinal formula termed Cure-allergicrhinitis Syrup (CS), which consists of three classical herbal formula 'Huang qi jian zhong tang', 'Li zhong tang', and 'Gui zhi tang', has been used for over thousands of years for the treatment of people with 'Cold' and 'Qi-deficiency' body constitution and weaknesses in 'Lung' and 'Spleen' organs, as well as in 'Kidney' [25] , particularly those with respiratory illnesses such as AR [26] [27] [28] . The CS is also 'hot' in nature and has been suggested to enhance the functions of the 'Lung' and 'Spleen' organs, but also the 'Kidney', which all together are believed to be the main reasons ('roots') of AR [27, 28] . Therefore, people who have been diagnosed with a 'Qi-deficiency' and/or 'Yangdeficiency' body constitution (or 'Zheng') are considered appropriate and beneficial to receive the CS treatment.
This study aimed to evaluate and compare the effectiveness between two alternative herbal medicines, CS and YS, and one placebo group for young adults (nursing students) with AR on improving their AR symptoms (primary outcome), three 'unhealthy' patterns of body constitution ('Qi-deficiency', 'Yang-deficiency', and 'Inherited special'), and health-related quality of life, over a 3-month follow-up. This double-blind controlled trial was the first one in Chinese young adults with AR to test the effectiveness of the two Chinese herbal medicinal formulae on patient outcomes from the perspectives of both Chinese and Western medicine (e.g., body constitution and AR symptoms, respectively). The research hypothesis for the primary outcome was that the participants in the CS group and/or the YS group would indicate a significant reduction of their AR symptom severity than those in the placebo group immediately and at 1 and 3 months after completion of their 4-week treatments. Secondary hypotheses included that the CS and/or the YS participants would indicate significant improvements in their health-related quality of life and/or body constitution than those in the placebo group over the 3-month follow-up. We would also like to test whether the treatment effects of CS would be significantly greater than those of YS or not.
Methods
This was a double-blind randomized controlled trial with repeated-measures, three parallel groups (i.e., two comparative treatment groups and one placebo control group) design. A random sample of nursing students considered one of the highly prevalent groups of AR was recruited as subjects in this controlled trial. The nursing students with AR who were assessed and found eligible for inclusion (n = 249) and completed the baseline measures (T1) were randomly assigned into one of the three study arms, including the Cure-allergic-rhinitis syrup (CS), Yu-ping-feng San (YS), or placebo control group, each consisting of 83 participants.
Sample recruitment, medical assessments, prescriptions, and outcome measurements and follow-ups were performed at the Integrative Health Clinic of the Hong Kong Polytechnic University serving for students, staff, and visitors between April 2013 and February 2014. Figure 1 shows the flow diagram of the controlled trial procedure according to the revised version of the CON-SORT statement [29] , including subject enrolment, group allocation, outcome measurements, follow-ups, and data analyses.
Recruitment
Participants were randomly recruited from the baccalaureate degree nursing programmes at one of the three universities with similar full-time undergraduate nursing programmes (about 35% of the total nursing students) in Hong Kong. There were about 2,000 full-time undergraduate nursing students at the Hong Kong Polytechnic University under study during recruitment. When attending classes, the students who agreed to use CM and participate in this study (n = 319) were asked to attend medical assessment by a registered CM practitioner in the Integrative Health Clinic. Those who met the study criteria specified below (n = 249) were asked to complete a written consent with full explanation of the study procedure and were then grouped in terms of gender and AR symptom severity (mild, moderate, and severe). For each of the six groups of eligible subjects, each student was asked to draw a labelled card (1 = CS, 2 = YS, and 3 = Placebo) from an opaque envelope and was then allocated into the CS, YS, or placebo group for the 4-week treatment.
Inclusion criteria of participants specified those fulltime undergraduate nursing students who were: (a) previously diagnosed with AR (seasonal or perennial) by a Western or CM practitioner for >1 year with at least one allergic history; (b) presenting a body constitution of 'Qi-deficiency' and/or 'Yang-deficiency', according to the Chinese medicinal assessment at recruitment; (c) aged 18 or above; and (d) able to understand Cantonese or Mandarin and the written Chinese language in the selfreporting questionnaires. Exclusion criteria for the nursing students included those who: (a) presented a body constitution of 'Heat' and/or 'Yin-deficiency' during the CM assessment; (b) were currently receiving Chinese and/or Western medications such as anti-hypertensive and psychiatric drugs; (c) had any known medical history or co-morbidity of one or more acute or chronic medical diseases, such as heart, liver, and lung diseases, and mental disorders; (d) had recently received a major operation, chemotherapy and/or radiotherapy, or planned to be hospitalised over the study period; and (e) had any known history of allergy to Chinese herbal medicines.
Sample size calculation
Sample size calculation was based on the average effect sizes in two previous clinical trials of Chinese herbal medicine for people with AR [21, 30] on improving the severity of AR symptoms (primary outcome), of 0.36 (ranging from 0.30 to 0.44), at one week after treatment, when compared to the placebo group. With the level of statistical significance set at 0.05 and a study power of 90% [31] , an estimated sample size was 63 participants per group (i.e., 226 nursing students in three study arms) using the formula of Cohen's d for repeated-measures ANOVA test among three groups in GPower software [32] , taking account of a 20% potential attrition [21] . Hence, all of the students (n = 249) who met the study criteria and agreed to participate were included because they were similar to the estimated sample size calculated for achieving a satisfactory power and statistical significance in this study.
Allocation and randomization
A stratified random sampling method from three groups of eligible subjects in terms of symptom severity of AR (mild, moderate, and severe) was adopted according to the assessment and survey guideline of the World Health Organization [33] . Each symptom severity group was further subdivided into two subgroups in terms of gender before drawing a labelled card for group allocation. These two characteristics were the potential confounding factors of treatment effects in AR from the perspective of CM [34] . The medical assessment, randomisation procedure, and treatment allocation were performed by an independent clinic nurse, while the participants, assessor (trained research assistant), and researchers were fully concealed and blinded to the group assignment and treatment procedure. In order to maintain complete blinding, a clinic nurse safely kept the participant list locked and, with assistance from clinic staff, administered bottles of Chinese After confirming eligibility, 249 nursing students were recruited and randomly assigned into one of the three study arms after completing the baseline measurements; 240 completed one to three post-tests over a 3-month follow-up and finally only 9 dropped out during the treatment period.
herbal medicine according to the treatment (study group) assignment.
Interventions
Two types of herbal medicine were prepared and bottled by the researcher and kept in the refrigerator of the clinic one day before use. The herbal and placebo medicines were in syrup form due to better taste and absorption and user-friendliness. A very small amount of fresh ginger (3 g) was added to the placebo medication to establish a spicy taste and smell and be able to exert seasoning but no treatment effect in AR [18, 30] . With sugar and wheat powder added to the herbal medicines, the spicy taste and texture of the three kinds of syrups used for all of the three study groups were very similar. This similar form, colour, and route of administration of the medication used among the three study groups was beneficial to provide a consistent and standardized format of medicinal treatment in this trial, as well as high levels of convenience and preference for people with chronic AR disease. The same decoction method for the CS, YS, and placebo medication included: (a) after the cleansing procedure, boiling the herbal medicine with 2,000 mL of water for 2 hours to 500 mL of herbal concoction; (b) after cooling to room temperature, pouring the 500 mL of herbal concoction into a glass bottle (750 mL or 1,000 mL); and (c) labelling it as 1 (=CS), 2 (=YS), or 3 (=placebo) and storing it in a refrigerator (at 4°C). Each of the participants in the three study groups was provided with one bottle of 500 mL herbal syrup weekly for four weeks after a Chinese medicinal consultation and assessment made in the clinic. A standard spoon was offered to each participant to administer 70 mL of syrup once per day from the bottle to be diluted with half a cup of water. Participants could easily transport the diluted syrup bottle to any school, extracurricular, or social activity at their own convenience.
The Cure-allergic-rhinitis Syrup [治敏膏] (CS) contained 12 herbal medicines with a 'hot' nature, based on three classical herbal formulas -'Huang qi jian zhong tang', 'Li zhong tang', and 'Gui zhi tang' [25] ; its ingredients with their respective functions are outlined in Table 2 . The composition and dosage of the CS were reviewed and approved by a group of experienced CM practitioners and pilot tested in 20 young adults with AR by the researchers with satisfactory therapeutic effects on symptom reduction and no adverse effect noted during interim and postintervention assessments by two CM practitioners. The CS had to be taken once daily (70 mL) over 4 weeks in this study.
A modified form of Yu-ping-feng San [玉屏風散] (YS), which contained six herbs previously used for treatment of AR in recent CM studies [22] [23] [24] , was adopted to be an alternative medicinal treatment in this study. Similar to CS, the majority of the contents of this herbal medication were also 'hot' in nature; its ingredients and their functions are outlined in Table 3 . Finally, the syrup for the placebo control group contained wheat powder, sugar, and a small amount of spicy-tasting fresh ginger, thus having a similar taste and smell as the above two herbal medicines used.
Progress of the participants in each treatment and monitoring of their health condition was assured by interim medical assessment by the same CM practitioner by an appointment made at the individual's convenience. Problems with the progress of medication taken and missed doses during the 4-week treatment were collected by the clinic nurse and discussed weekly among the research team and CM practitioner. Strategies in improving medication compliance and referrals to medical consultation for any reported adverse effects were encouraged and clarified with individual students in need of support. The participants also agreed not to inform the assessor and CM practitioner at the clinic about their study participation. Any queries on the study and their treatment used would be first discussed with the clinic nurse as needed.
Measures
Participants completed three outcome measures within the questionnaires delivered by the research assistant and returned to her at recruitment (T1), immediately (T2), and at 1 (T3) and 3 months after completion of their 4-week treatment. These measures included patterns of body constitution with the Constitution in Chinese Medicine Questionnaire (CCMQ), symptom severity with the 10-cm visual analogue scales of the Rhinoconjunctivitis Quality of Life Questionnaire Standard (RQLQ-S), and quality of life with the 7-point Likert scales rated on items of the RQLQ-S.
Constitution in Chinese Medicine Questionnaire (CCMQ)
The 60-item CCMQ was developed by Wang et al. [35] for evaluation of the patterns of body constitution and consisted of nine patterns, including eight unhealthy patterns, namely 'Qi-deficiency' (8 items), 'Yang-deficiency' (7 items), 'Yin-deficiency' (8 items), 'Phlegm-dampness' (8 items), 'Dampness-heat' (6 items), 'Blood stasis' (7 items), 'Qi-depression' (7 items), and 'Inherited special' (7 items), and one healthy 'Gentleness' (8 items). The nine patterns of body constitution have been commonly employed in assessment of patients with a variety of allergic reactions [36] . The participants rated their level of experienced symptoms over the past 7 days on a 5-point Likert scale, ranging from '1 = No' to '5 = All of the time'. The total score of each pattern was calculated by adding up the scores of all items and subtracting the total number of items in the pattern, then divided by to the total number of items multiplied with four, and finally transforming into a percentage [35, 37] . A higher percentage of the transformed score in the eight unhealthy patterns indicated a poorer health state, whereas a higher percentage in the 'Gentleness' represented a better overall health state. As the therapeutic effects of the CM treatment used are mainly aimed at helping the participants with 'Qi-deficiency', 'Yang-deficiency', and 'Inherited special', the outcome evaluation was focused on these three unhealthy patterns of body constitution in this study, as well as the 'Gentleness' indicating an overall healthy state of the participants. The CCMQ has demonstrated satisfactory face validity and content validity (content validity index was 0.8) with a group of CM experts [35] . In addition, the overall scale and its subscales showed satisfactory concurrent validity with SF-12 (Pearson's r = 0.18-0.61, P <0.01), reproducibility (kappa statistics ranged from 0.32-0.53), sensitivity in predicting patterns of body constitution and CM diagnoses (50%-75%), and internal consistency (Cronbach's alpha coefficients of 0.71-0.88), in 1,084 Hong Kong Chinese people [38] .
Rhinoconjunctivitis quality of life questionnaire standard (RQLQ-S) -visual analogue scales measuring symptom severity
The 28-item RQLQ-S was modified from the original RQLQ developed by Juniper and Guyatt [39] with further testing on its validity in terms of symptom assessment and standardization of the first three questions. It consisted of seven domains, including symptoms in sleep (3 items), nasal (4 items), non-nasal/eye (7 items), practical problems (3 items), activity limitation (3 items), eye symptoms (4 items), and emotional function (4 items). Severity of symptoms of AR was assessed by self-rating on a set of 10-cm visual analogue scales, from a starting point denoted 'No symptom' to a 10 cm end-point denoted 'Extremely severe'. The RQLQ-S was sensitive to detect a mild change in self-perceived symptom severity of AR; a change of 0.5 in mean total score of the RQLQ-S has been considered a clinical significant change in one's disease condition of AR [40] . The RQLQ-S could also be applied to assess different levels of symptoms of AR, including mild to severe intermittent and persistent ones [41, 42] .
Rhinoconjunctivitis quality of life questionnaire standard (RQLQ-S) -7-point Likert scales measuring quality of life
The 28-item RQLQ-S was developed for evaluating the health-related quality of life of people with AR [43] . As mentioned above, in order to measure symptom severity the respondents indicated their perceptions toward their functional impairments in relation to AR over the past 7 days by rating on a 7-point Likert scale, ranging from '0 = None' to '6 = Extremely'. With equal weighting on each item, the total scores for both the total scale and its seven subscales would be summed up from all of their item scores [40] . A higher total score would indicate a lower level of perceived quality of life. The scale has demonstrated a very strong correlation (Pearson's r = 0.86) with the original RQLQ [39] , and very satisfactory testretest reliability (Intra-class correlation of 0.99, P = 0.001) and internal consistency (Cronbach's alpha of 0.92) in 100 people with AR [43] . Its concurrent validity with physical and mental domains of SF-36 was also satisfactory (Pearson's r = −0.35 and −0.47, respectively).
Demographic data sheet
Socio-demographic data (e.g., age, gender, education, marital status, and family household income) and medical history (e.g., duration of AR, current medical treatment received and other co-morbidities) of the participants were collected by using a demographic data sheet designed by the researchers.
Data collection procedure
The potential subjects (nursing students) who showed interest in this trial were assessed for their eligibility of participation by a registered CM practitioner in the Integrative Health Clinic of the University. For those eligible to participate, they were approached by the research assistant to explain the purpose and procedures of the study and obtain the written consent. They were then administered with three self-reporting questionnaires (i.e., the CCMQ, the RQLQ-S with visual analogue scales, and the RQLQ-S with 7-point Likert scales) and the demographic data sheet as the baseline measurement (T1). After completion of the questionnaires and being randomly allocated to either one of the three groups by drawing a labelled card, the clinic nurse administered a bottle of herbal medicine to the participants according to their assigned treatment. Participants returned to the clinic once a week to collect a new bottle of herbal medicine. At the second week, they received an interim medical assessment by the registered CM practitioner to monitor their treatment progress and detect any adverse effects experienced. After the 4 th week of treatment, they returned to the clinic thrice for follow-up assessment on the three treatment outcomes (body constitution, symptom severity, and quality of life) by completing the same set of questionnaires as T1, at immediately (T2, by the end of the 4 th week), 1 month (T3), and 3 months (T4) after completion of their treatments. The participants were given between 20 and 25 minutes to complete the questionnaires. During each outcome measurement and interim assessment, they also received a comprehensive health assessment by the researchers, including their vital signs and oxygen saturation, peak flow rates to detect respiratory functioning and possible adverse effects of the treatment received.
Ethical considerations

Ethical approval of this trial was obtained from the Human Subjects Research Ethics Committee of the Hong Kong Polytechnic University (Ref. No.: HSEARS20130111002).
Written informed consent was obtained from the respondents after the study purpose and procedure had been fully explained. If any illness and compliance problems were found in any of these participants over the study period, they were assessed by the CM practitioner and referred to further medical advice if deemed necessary. Students were reminded of reporting any discomfort and co-morbid illness, if any, and encouraged to ask any questions about the study. They were given the emergency contact telephone of the clinic nurse and a researcher and were referred to Western and Chinese medical consultation as needed.
The herbal medicine selection was double-checked by an independent registered CM practitioner and medicinal formation was agreed by at least another two medical practitioners. Any toxic effect of the herbal medicines used was minimised by the optimal boiling time and low dosage. Although there would be very low risk for adverse events (<0.01%) [22] , comprehensive health assessments were provided at baseline, interim assessment, and three post-tests for each of the participants to monitor their health parameters such as vital signs, body weight, and urine for routine test to detect any possible adverse effects of the herbal medicines used.
Data analysis
Pre-and post-test data collected from the two treatment groups and the placebo group were numerically coded and analysed using the IBM SPSS for Windows, version 20. Goodness-of-fit χ 2 test was used to test any differences in the demographic characteristics between the three groups. Mean score differences on the outcome measures at baseline were compared between the three groups using one-way analysis of variance test. Final data analysis based on intention-to-treat principle was performed using the Generalized Estimating Equation (GEE), which has been commonly used for comparisons among both categorical and continuous variables with or without normal distribution of scores [44] , to examine and compare the mean scores of symptom severity and quality of life (two sets of ratings of RQLQ-S) and percentages of four patterns of body constitution (CCMQ) within and between three groups and across four time measurements (T1 to T4). Post-hoc (pair-wise) comparisons were then performed to test any significant differences on the mean scores of each outcome measure between the three groups at each of the three post-tests (T2 to T4) if the overall treatment effect was found significant in the GEE test. The level of significance of all statistical tests was set at 5%.
Results
Characteristics of participants at baseline
A total of 249 nursing students with AR were recruited and nine of them (3.6%) were unable to complete the 4-week treatment and were lost to follow-up. Therefore, 240 participants were finally included in the data analysis (Figure 1) . The main reasons for withdrawal were too busy to follow the treatment regimen (n = 2, 0.8%), parental objection (n = 3, 1.2%), and experience of discomfort or mild adverse effects such as increased acne and abdominal distension (n = 4, 1.6%). Ten participants were unable to complete their treatment but were willing to be followed-up at post-tests and were therefore included in the data analysis (based on the intention-to-treat principle).
As indicated in Table 4 , the majority of the 240 participants in the three groups was female (n = 146, 60.8%) and in Years 1 to 3 (n = 219, 91.3%) of their 4-year undergraduate nursing programmes. Their mean age was 21.30 years (SD = 1.64), which ranged from 18-25 years. Onset of AR in childhood was most common and more than half (n = 149, 62.1%) had AR in primary school or below. Two-thirds of them experienced attacks of irritable symptoms of AR from daily (n = 68, 28.3%) to several times per week (n = 66, 27.5%). More than half did not receive any kind of treatment for AR (n = 131, 54.6%), while 29 (12.1%) received either Chinese medicine only or both Chinese and Western medicine.
Further, more than half of the participants had a family history of AR (n = 148, 61.7%). The AR-induced allergens reported by the participants mainly included dust/ polluted air, smoke, hair, mould, and chemicals (e.g., disinfectants), and pollen contact was reported by 18 participants only (7.5%). Less than half of the participants (n = 101, 42.1%) also had other allergies such as food allergies.
Homogeneity of the sample in three study groups at baseline
An assessment of homogeneity of the characteristics and mean scores of the outcome measures of the three study groups was performed. As the results indicated in Table 4 , there were no significant differences on the socio-demographic and clinical characteristics of the participants between the three study groups (P values ranged from 0.12 to 0.87). Mean scores (and standard deviations) of the outcome measures (CCMQ and RQLQ-S for both symptom severity and quality of life) at baseline measurement are summarised in Table 5 . There were also no significant differences on the mean scores of the three outcome measures between the three study groups (P values ranged from 0.15 to 0.99), using one-way analysis of variance test.
Outcome measures at baseline were compared between groups by using the one-way analysis of variance (ANOVA) test.
CS, Cure-allergic rhinitis Syrup group; YS, Yu-pingfeng San syrup group; RQLQ-S, Rhinoconjunctivitis Quality of Life Questionnaire Standard; CCMQ, Constitution in Chinese Medicine Questionnaire.
Main treatment effects
Results of the interaction (Group × Time) effects using GEE (Table 6 ) indicated that there were statistically significant differences between the three study groups over the 3-month follow-up on symptom severity (Wald χ 2 = 24.49, P <0.0005; effect size = 0.75), quality of life (Wald χ 2 = 19.47, P = 0.003; effect size = 0.64), and two patterns of body constitution, including 'Qi-deficiency' (Wald χ 2 = 15.98, P = 0.01; effect size = 0.40) and 'Inherited special' (Wald χ 2 = 16.58, P = 0.01; effect size = 0.52). Although there were no significant interaction effects on the other two patterns of body constitution ('Gentleness' and 'Yangdeficiency'), the mean scores in all of the three groups showed consistent improvements over time (i.e., withingroup effects were statistically significant, Wald χ 2 = 99.90 and 137.52 for 'Gentleness' and 'Yang-deficiency', respectively, and both P values <0.0005).
Post-hoc comparisons of outcome scores at three post-tests
In Table 7 , the results of the pairwise contrast tests following the GEE indicated that the CS group reported significantly greater improvements in: post-tests T2 and T4 (mean difference = −5.22 and −7.14, SE = 2.44 and 2.45, P = 0.03 and 0.003, respectively); and 'Gentleness' at T2 and T3 (mean difference = 6.18 and 5.93, both SE values = 1.99, P = 0.002 and 0.003, respectively). (b)Symptom severity than the placebo (mean difference = −26.13 to −34.54, all SE values = 7.59, P = 0.001 to <0.0005) at T2 to T4 (effect sizes range 0.51 to 0.73); whereas, no significant differences with those in the YS group across the three post-tests. (c) Quality of life than the placebo (mean difference = −12.81 to -16.76, all SE values = 3.96, P = 0.001 to <0.0005) at T2 to T4 (effect sizes range 0.50 to 0.64); whereas, there were no significance differences with those in the YS across the three post-tests.
In addition, the CS group also indicated significantly greater improvements in all of the seven domains of symptom severity (Table 8) , including activities, sleep, non-nose/non-eye symptoms, practical problems, nasal symptoms, eye symptoms, and emotional functions, than the placebo group at T2 to T4 (mean difference = −2.04 to −7.95, SE = 0.95 to 2.13, P = 0.04 -<0.0005; mean difference = −3.01 to −8.88, SE = 0.95 to 2.13, P = 0.008 to <0.0005; mean difference = −3.52 to −7.76, SE = 0.95 -2.13, P = 0.004 to <0.0005, respectively). However, there were consistent but non-significantly greater improvements in all these domains of symptoms in the CS compared to those in the YS group (P = 0.99 to 0.11).
As shown in Tables 7 and 8 , the YS group reported significantly greater improvements in the overall and four domains of symptom severity at T2 to T4 (effect sizes ranged 0.22 to 0.41) than the placebo group, including total score (mean difference = −20.85 to −27.07, all SEs = 7.61, P = 0.006 to <0.0005), activities (mean difference = −3.03 to −3.83, all SEs = 0.95, P = 0.003 to 0.001), non-nose/non-eye symptoms (mean difference = −5.26 to −6.41, all SEs = 2.13, P = 0.01 to 0.003), practical problems (mean difference = −2.72 to −3.97, all SEs = 1.17, P = 0.02 to 0.001), and nasal (mean difference = −3.20 to −4.52, all SEs = 1.44, P = 0.03 to 0.002). The YS group also showed significantly greater improvements in the domains of emotional function at T3 and T4 (mean difference = −2.91 and −3.12, both SEs = 1.15, P = 0.01 and 0.007), and sleep (mean difference = −2.60, SE = 0.97, P = 0.007) and eye symptoms (mean difference = −2.61, SE = 1.22, P = 0.03) at T4, when compared to the placebo group (effect sizes ranged 0.29 to 0.37).
For the current usage of Western medicine, a total of 62 participants (25.8%) received one to a few types of Western medicine for treatment of AR according to doctors' prescription or over-the-counter medications (n = 30 in CS; n = 15 in YS; and n = 17 in placebo) before this trial. However, there was a significant reduction of such medication use in both the CS (n = 1) and YS (n = 3) groups over the 3-month follow-up; whereas, there were only slight changes in medication use among the placebo controls (i.e., n = 14 over follow-up). Table 6 Results on symptom severity, quality of life, and body constitution in the three groups at four measurements and comparisons using GEE (n = 240) Time)  T1  T2  T3  T4  T1  T2  T3  T4  T1  T2  T3 T1, baseline at subject recruitment; T2, immediately after intervention; T3, one month after intervention; T4, three months after intervention. Table 7 Contrast tests of mean score differences on symptom severity, quality of life, and four patterns of body constitution at three post-tests (n = 240) 
Discussion
The findings of this study are encouraging to support the positive effects of Chinese herbal medicinal formula Cure-Allergic Rhinitis Syrup [治敏膏] (CS) when treating young adults (nursing students) with AR. The CS was found to significantly improve the nursing students' symptom severity, body constitution, and quality of life over the 3-month follow-up. The findings demonstrated that an application of herbal medicine with 'Hot' and 'Qi' (and 'Yang') rectifying nature, that was the CS tested in this trial, could strengthen functions of the 'Lung' (respiratory organ) and 'Spleen' (digestive organ), as well as the 'Kidney' (excretory organ), thus alleviating the symptoms of AR [27, 28] . Over the 3-month followup, the 'Qi-deficiency', 'Yang-deficiency', and 'Inherit special' (i.e., the inherited entities that guide one's body development and formation of special characters such as allergic reactions) patterns of body constitution were much improved, while the 'Gentleness' (healthy) body constitution had increasingly strengthened, when compared to the placebo group. Overall, most of these significant effects ('Qi-deficiency', 'Yang-deficiency', and 'Inherit special') in the CS group could also be obtained much earlier and last longer than those in the YS group. As supported by the theories of CM, the CS could facilitate the balance between 'Yin' and 'Yang' by regulating or rectifying 'Qi' flowing inside the body and thus relieve the deficiency of 'Yang', which kept motivating the functions of the internal organs and produce energy in the body parts [45] . The participants in this trial, similar to most people with AR, presented with subnormal regulation of thermal and/or body defence conditions, which was innate to human beings [46] . They might require for the herbal medicine (i.e., the CS), or other regulatory forces, to strengthen or enhance their 'Qi' to drive the whole body (body organs and systems) to keep warm, maintain a good immune defence, and promote the internal regulatory mechanisms [47] . The majority of AR sufferers, like the nursing students in this trial, have syndromes ('Zheng') of 'Qi-deficiency' and/or 'Yang-deficiency' with 'Cold' or 'flu' like symptoms such as running nose and nasal congestion. These could be treated by using herbal medicines with 'Hot' or 'Warm' in nature, which were particularly useful to regulate the malfunctions of the respiratory ('Lung') and digestive ('Spleen') systems, and even excretory ('Kidney') organs [45, 46] .
The findings also provided evidence on the significance of prescription of Chinese herbal medicines based on assessment results of syndrome ('Zheng') and body constitution, which reflected the structure, metabolism, and functioning of the main body organs that contributed to determining one's susceptibility to pathogenic factors [14, 15] . All participants in this trial were assessed by a CM practitioner to confirm their 'Qi-deficiency' and/or 'Yang-deficiency' before being included in this study and provided them with the CS or YS. Accurate prescription of medicine based on accurate 'Zheng' differentiation can assure or enhance its therapeutic or curative effects to an illness. On the other hand, neglecting the syndrome differentiation or misinterpreting the body constitution may result in inappropriate treatment prescription, thus causing unsatisfactory or even harmful and adverse effects to treatment recipients. Only four patients (1.6%) in this trial reported adverse effects, which was much lower than other clinical trials of herbal medicinal treatment of AR without 'Zheng' identification, for example, about 21% in Xue et al.'s [19] study.
In addition, this trial reported a low attrition rate (n = 9, 3.6%), in which only one participant in the CS group was unable to complete the 4-week treatment and was lost to follow-up. As patterns of body constitution signify the reactions of the body to specific pathogen(s), the participants (nursing students) with AR who were unable to keep warm and satisfactory immune defences had developed hypersensitive reactions to those allergens, thus resulting in main symptoms of AR [46, 48] . It is noteworthy that two strategies adopted in this trial might facilitate the participants' completion of their treatments, including regular consultation and assessment of their health condition during the treatment period and the use of medication in syrup format which was considered more user-friendly, with a better taste and more accurate dosage than conventional administration of herbal medicine. Therefore, the 4-week CS treatment was found to be more consistent and have substantive therapeutic effects on patient outcomes than other clinical trials of herbal medicinal treatment of AR [15, [17] [18] [19] [20] [21] . Nevertheless, future research in a large-sized, representative sample with diverse socio-demographic and illness-related characteristics (e.g., wider age ranges, living environments, and family medical history), and a longer-term follow-up (e.g., one year), is recommended to examine a more consistent and conclusive curative effect of the CS before its application for usual treatment.
Yu-ping-feng San [玉屏風散] (YS), which contained six Chinese herbs (plus sugar and wheat flour) commonly used for treatment of AR in recent CM studies [22, 23] , was adopted to be the alternative medicinal treatment in this trial. The results indicated its small to moderate effects on improving the participants in their symptom severity, quality of life, and one to two patterns of body constitution over the 3-month follow-up. When compared to the CS group, the participants in the YS group showed less prominent and substantive effects on the main treatment outcomes, particularly their body constitution. The YS has been used in recent clinical trials of AR to strengthen the 'Qi', allaying nasal symptoms and protect the 'Lung' and 'Spleen' from pathological invasions, but not including the 'Kidney' organ [32] [33] [34] 49, 50] . Therefore, the YS might not be able to fully reinforce and rectify the 'Qi-Yang' in the three target organs, thus being inadequate to minimise the symptoms of AR or cure AR in the long term, as the CS did.
Limitations and future research
A few limitations of this study were found. First, the sample that was a group of nursing students voluntarily participated (i.e., <20% of the eligible subjects) and recruited from only one of the three universities in Hong Kong. The findings, although promising, might not be generalizable to other Chinese young adults or different age groups with AR. The participants might also be highly motivated for treatment due to their nursing background. Second, risk factors influencing symptoms of AR could not be similar between different years of nursing study, for example, there were relatively much longer periods of clinical placement among those senior students who would therefore be more frequently exposed to disinfectants and other allergens in hospitals and other clinical units. Third, this study adopted a 3-month follow-up period. Only about 12-16% of them (n = 10-13) in the CS group indicated an absence of Qi-deficiency, Yangdeficiency, and Inherited special BC at the post-tests T2-T4. AR is an enduring and distressing chronic illness, the substantive effect of herbal medicine used to cure and prevent reoccurrence of the illness should be examined with a longer term follow-up (e.g., >1 year).
However, the ideal of a double-blind, randomised controlled trial could be achieved due to the complete concealment of the participants and research team to the treatment assignment and very similar study procedure and spicy and syrup form of medications. However, it is recommended to explore the perceived benefits and limitations of the treatment experienced from the perspective of the participants in order to better understand the treatment procedure, progress, and strengths of the treatment offered, as well as its room for improvement.
Future research can include other outcome measures used in Western medicine such as the blood test for IgE and skin sensitivity tests for allergens to confirm and/or compare the clinical efficacy of the Chinese herbal medicine used across studies. Furthermore, research to compare the relative clinical efficacy between the CS and other approaches to Chinese and/or Western medicine or complementary and alternative therapies, such as dietary and massage therapy, on a wide variety of patient outcomes can be considered.
Conclusions
This double-blind randomised controlled trial demonstrated that the herbal medicinal formula CS could be effective in Chinese young adults (nursing students) with AR and 'Yang-and/or Qi-deficiency' patterns of body constitution (or 'Zheng'). The herbal medicines in syrup form were found to be user-friendly and useful to significantly reduce the participants' symptoms of AR and improve their body constitution and quality of life over three months of follow-up. The findings also suggest that the syndrome differentiation facilitated the accurate treatment prescription, making the herbal medicine used more appropriate to the patients, thus resulting in significantly better therapeutic or curative effects. Further research is recommended to test the clinical efficacy of the CS in diverse patient populations and a long-term follow-up to confirm its curative function in the treatment of allergic rhinitis.
